Prolonged monocyte accumulation in the lung during bleomycin-induced pulmonary fibrosis. A noninvasive assessment of monocyte kinetics by scintigraphy.
It has become more evident that monocytes, macrophages, and their products interact in a complex manner with various cell types in the lung, and may under the proper set of conditions contribute to the pathogenesis of pulmonary fibrosis. Current methods used to assess the lung content of mononuclear cells, which include tissue immunohistochemistry and bronchoalveolar lavage fluid analysis, sample the lung at one point in time and therefore provide only a "snapshot" of dynamic process. We utilized external imaging (scintigraphy) to provide a dynamic assessment of the trafficking patterns of radiolabeled monocytes in the lungs of rabbits in conjunction with lung tissue morphometry and bronchoalveolar lavage fluid analysis to determine the kinetics of neutrophil and monocyte accumulation in the alveolar walls and alveolar spaces of the lung during bleomycin-induced pulmonary fibrosis. We found that scintigraphy accurately reflected the accumulation of monocyte-associated radioactivity in the alveolar walls over time as well as the subsequent migration of these cells into alveolar spaces during the acute phase of bleomycin-induced lung injury (days 0 to 14) when compared with lung tissue morphometry. The scintigraphy, lavage, and morphometry data together showed that neutrophil influx into both of these lung compartments preceded that of monocytes by days, and that the influx of monocytes accounted for a major proportion of mononuclear cells found in the alveolar walls and alveolar spaces of the lung during this acute phase of inflammation. The increased numbers of neutrophils and mononuclear cells in alveolar spaces normalized by days 14 and 28 respectively, but in contrast to the normalization of neutrophil content in alveolar walls by day 10, increased numbers of mononuclear cells persisted in alveolar walls for up to 56 days, a time when there was a significant increase in the hydroxyproline content of these lungs. These data also show that the increased number of mononuclear cells present in the alveolar walls on days 28 and 56 was not due to a persistent influx of blood monocytes. These data suggest: (a) that differential pathways of efflux existed for alveolar wall versus alveolar space mononuclear cells, (b) that a delay in efflux from the alveolar walls occurred and/or that an increase in the local proliferation of mononuclear cells in this compartment may have been occurring during the later phases of bleomycin-induced lung injury, and (c) that this prolonged residence of mononuclear cells in the alveolar walls occurred concurrently with the development of pulmonary fibrosis.